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COMPLETE SPECIFICATION ■* met 

Generators of Mixed Gas and Steam and Utilization of such Mixture 

in Motor Engines. 

T Robebt Henby Smith, of Ellerslie, Brunswick Road Sutton, in the County 

The initio, relates te an improved »^od o£ and apparatus totte Ra- 
tion of hot high, pressure gaseous or vapourous fluid to to used to ta™g£ J 

in steam and in internal combustion gas and oil engines and to avoid eertatn 
;h-a«d™nf.aow inherent in each, of these classes ot engine. 

*L?« SSS^the i* te ™ al combustion necessitates water-jacket cooling 
is of ^e^orSn* cyl&der and thereby involves wasteful rejection of heat at high 
?Lpe r r t ur7 th^Xmittency of the combustion hinders the perfect regulation 
of the ^ ^portion of air to fuel and their perfect intermixture; and .the jse , of 

£ of MghTy h aS ga^s which, except for their being dirty and a , low 
pr™ would be usable £ working fluid in the cylinder but are liMto 
the cMmnev instead, and it has also been found hitherto imposible to avoid the 
condensation of a large portion of the steam immediately On its entrance to the 
cvHnder and before it has done any work on the piston. In using my generator 
the whole S the erases are generated by combustion in a steady and continuous 
mint under "hU pressure in a strong" vessel apart from the working cylinders, 
r^veaftowarSs passed through the working cylinders, in which work may be 
30 Sone on fverv mtnTtile. Th°ese gases are mixed with the steam evaporated a 
the same stron^ vessel and which steam is thus highly superheated and initial 
cylinS condensation either entirely prevented or greatly reduced according , to 
cyunaei iaj>± f ^ evapora ti 0n 0 f the water 

^S^A^^«^ & ^ te-perature to that degree that 
and tou , s ^^^_ s easv and durable piston and cylinder working without 

tot&Ut depends upon the pressure maintained and upon the proportion of steam 
venerated to each pound of fuel burnt and this proportion is capable of regulation. 
Sfproportion depends both upon the area and disposition of the hating surface 
lius propoiuuix i , difference of temperatures between the hot 

40 lyrte on fsiltndte -tort EX side of Ls heating surface. The 
Imperatre of the water depends upon the pressure maintained and is independent, 
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or nearly wholly so, of the amount .of superheat in the steam, while the temperature 
fuel LKtS tt ? i , furnace ^pends mainly upon the proportion of air to oil or other 
SoLriT rt f orno 1 rmal .™ r]a ng the air injected is to a small extent only in 
excess of the chemical equivalent required for complete combustion of the fuel, 
Xii ,T a and * s P°f 10 » of the normal heating surface is designed to give the 5 
desired degree of superheat with the furnace temperature so arising and with the 
desired normal pressure. If it be desired to vary the degree of upS frS 
the normal degree this may be done either by altering the proportion of airto fuel 
See ° r 7 ^ ^ ^ l6Vel aQd ihnS alterin ^ $» •wJrf" Heating 
i T ,^ t i e M-I att ^ e ° f tHs m ° de ° f generating ^king fluid for engines consists 

urfaceTats^ ^T^* **** and fu?nace sides ***** 

surtece plates. This equality of pressures permits the use of very thin plate! 

which facilitates the conduction of heat through them and thus increases their 

heating efficiency per square foot making the size of the generator per horse powS 15 

mailer It also permits the use of metals for these plates of " high «H i ZZ 

ductiviiy such as copper or brass without necessitating any incase olSkSSs 

Z °Zr ed J 7 th neGded f 5 r metals such « steel ^ch has^igier tensive 
strength and lower thermal conductivity. The equality of pressures^ makes 
simpler and cheaper the provision of tightness against leakage Tthe ToiXof 20 
the heating surface and other plates forming the water space It also resSZ in 
very great freedom of the heating surf ace plates to expand and contact wiS 
variation of temperature because tlese plate? need be jolted to thTrest of^ 

£33*5 «?* ^ W L end ° f J he Water "P^ and ™* ^ left entirely uncon! 
nected at their upper parte. These advantages form some of the reasonTfnr 2<> 

at it. upper and lower euds. BBiaa ea.t etefor tof ive,™ d?me C^X .0 

iuterual pressure begiu, to SaS 7 ' aiVC M ^ " fte 

partition is exposed to equal pressures mlSTti w ^ 01 * C0 PP er 

very thin. This, besides^mak/ngX weSkt Lll and the wTrl^^ be made 
sive, gives also high heatino- <£irf ,« ™ 6 workmansll *P mexpen- 

from mechanical reltiainTe^epTSTne SaS?" ™e partition » entirely free 40 
and contract with T.riSSTSwjSStSj " W ^ *° ^ 

coolei ^tct!^:S?S & ^ S P ace »*» - outer 
steam and promoting circiJatfon L T & < ,1 part containi *g water and 

which as th P e steam rises from the wafer spat SS? ? P ipe ' ^ M is a baffle plate 45 
mix with the hot gases risin«> in H H P HnS T a T™^ an , d downw ards to 
of K K are attachfd the usual waSr *au5 ]3otL C ° f * he ^ 
them may be corrugated either WifiSfclli & x ;md K E or eithev of 

increase the heating Wace efficiencv 7 " Cucumf e^tially in order to 

the firebrick combustion chamber 0 0 h»l J ° mt *- Xt ca ™es 

the fire-brick perforated crown P P g Q ° ? ™ Se ^ meuts a ^ capped by 

burner BR. QQ burns awav ramVllv I bn ° k COTer to the gun metal 

fresh cover by drawing the spS steel ting - Sch^it™^ * a « 

an outer reservoir for benzoline to be bufnt at l^^a^^^ 0 ^ 
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generator during which time the aperture F is kept open and when also the burner 
is kept a small distance below its normal position so as to allow the entrance of 
air round its outer edge to burn the benzoline. The burner is afterwards screwed 
tight against the conical seat on the lower surface of N" N by nuts S S through 
5 the intermediation of the bridge beam !T T and the block JO" U. When the nuts 
are only slightly slackened the block IT U can be slung to one side round the hinge 
pin on which it is set and then the burner as also its firebrick cover Q, Q can be 
dropped below the lower edge of IST N and withdrawn sidewise. 

Pipe supplies of high pressure air and petroleum or other oil fuel or gaseous fuel 

10 are brought into the bridge T T. These are led by annular passages through U 
and the lower part of the burner up to the combustion nozzle where the air and 
oil jets are made to impinge on each other and upon gunmetal baffle surfaces. 

The drawing shows a small sized generator, A A being 16 inches in diameter by 
4 ft. length. In large sizes the dome and base plate B B and N N are not cast but 

1 5 are boiler plate structures. 

The air is sup-plied from a high pressure reservoir fed by one or more air pumps. 
The air is filtered on its way to the suction valves of the pump. Such filtering is 
unnecessary if gaseous fuel be used unless the air be unusually dirty and it is 
useless if solid powdered fuel be used. In the latter case the mixture of gas and 

20 steam should be filtered of ash dust on its way from the generator to the engine. 

Having now particularly described and ascertained the nature of my said inven- 
tion and in what manner the same is to be performed I declare that what I 
claim is: — 

* 

(1) The burning of fuel, preferably oil but also gaseous and finely powdered 
25 solid fuel, in a steady and continuous manner under high pressure in one part of 

a strong vessel which contains water in another part. 

(2) The evaporation of the water by conduction of the heat of the products of 
combustion through a metal partition which has equal pressures on either side, 
which can therefore be made very thin, and which therefore has high efficiency 

30 as a heating surface. 

(3) The superheating of the steam and the cooling of the gaseous products of 
combustion down to the temperature of the superheated steam by the actual 
intermixtu^^^tl^^^ hot gases. 

' (4)"TEe"use of sucli mixture loTsSam ancl hot gas as the working fluid in any ■ 
35 form of engine not an internal combustion engine. 

(5) The adjustment of the proportion of steam produced to fuel burned so as 
to superheat the steam sufficiently to prevent entirely or for the most part initial 
condensation and so as to cool the gas sufficiently to prevent burning of the 
cylinder and piston surfaces without water-jacket cooling and to permit easy 

40 efficient lubrication of the piston motion. 

(6) The combination of the parts of the generator to effect the operations 
mentioned in Claims 1, 2, 3, and 5 substantially as hereinbefore described and 
illustrated. 

Dated this 10th day of March 1898. 

45 ROBERT H. SMITH, 

53, Victoria Street, (London, S.W. 
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